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ABSTRACT
A grow th  r a t e  and n e s t i n g  s tu d y  o f  th e  g lo s s y  i b i s  
was c o n d u c te d  on th e  E a s te r n  S h o re  o f  V i r g in i a  a s  an  a t te m p t  
to . e l u c i d a t e  f a c t o r s  c o n t r ib u t in g  t o  th e  r a p i d  p o p u la t io n  
ra n g e  e x p a n s io n  o f  t h i s  s p e c i e s .  The s tu d y  a re a  c o n s i s t e d  
o f  t h r e e  h e r o n r ie s  l o c a t e d  n e a r  E a c h ap rea g u e , V i r g in i a .  The 
■weight, b i l l  l e n g th ,  b i l l  -width,, and t a r s u s  l e n g th  w ere  m easu red  
d a i l y  f o r  67 young from  53 n e s t s  i n  th e  h e r o n r ie s  Swash #1 
and Swash # 2 . Growth was fo u n d  to  be  r a p i d  w ith  f l e d g in g  
o c c u r r in g  a t  28 days o f  a g e . F le d g in g  s u c c e s s  was 3k% b e in g  
g r e a t l y  in f lu e n c e d  by in c le m e n t w e a th e r  p e r io d s .
N e s t h e ig h t  s e l e c t i o n  o f  t h e  g lo s s ; /  i b i s  on an o v e r ­
a l l  b a s i s  was fo u n d  to  be s i g n i f i c a n t l y  d i f f e r e n t  (p < .0 0 l)  
from  th e  h e ro n s  s p e c ie s  w ith  w hich  th e  h e r o n r ie s  a r e  s h a r e d .  
Cursor;/- fo o d  a n a ly s i s  o f  young i n d i c a t e s  e x p l o i t a t i o n  o f  an 
u n o c c u p ie d  fe e d in g  n ich e , f o r  t h i s  s p e c i e s .
GROWTH RATE AND NESTING 
ASPECTS FOR THE GLOSSY IB IS  IN VIRGINIA
1972
introductio n
The e s ta b l i s h m e n t  o f  an  in v a d in g  s p e c ie s  i n  a  com m unity 
im p l ie s  two e c o lo g ic a l  p o s s i b i l i t i e s .  One, t h a t  t h e  e c o lo g i c a l  
n ic h e  c h a r a c t e r i s t i c  f o r  t h a t  s p e c ie s  i s  u n o c c u p ie d  i n  t h a t  
com m unity, o r  tw o , t h a t  t h e r e  h a s  b een  no n a t u r a l  s e l e c t i o n  to  
i n s u r e  th e  m ost e f f i c i e n t  e x p l o i t a t i o n  o f  th e  n ic h e  by  i t s  
o r i g i n a l  o ccu p a n t (S L obodk in , 1 9 6 1 ) . The g lo s s y  i b i s  ( P le g a d is  
f a l c i n e l l u s  f a l c i n e l l u s  L . )  i s  su ch  an in v a d in g  s p e c ie s  w h ich  
h a s  e x te n d e d  i t s  e c o lo g ic a l  d i s t r i b u t i o n  a lo n g  th e  A t l a n t i c  
C o as t from  o r i g i n a l  s to c k  l o c a t e d  i n  F lo r id a ,  Cuba and p o s s ib ly  
t h e  W est I n d ie s  (B e n t, 1 9 6 2 ) . I t s  f i r s t  b r e e d in g  r e c o r d  i n  
V i r g i n i a  i n  1956 (Bock and T e rb o rg h , 1957) came a t  t h e  same 
tim e  t h a t  i t s  n e s t i n g  was a l s o  r e c o rd e d  i n  M ary land  ( S te w a r t ,  
1 9 5 6 ) .  B re ed in g  r e c o r d s  f o r  W orth and S ou th  C a r o l in a  h a d  b een  
e s t a b l i s h e d  i n  th e  19U0*s (P e a rs o n , e t  a l ,  191-1.2, and S p ru n t  
and C h am b erla in , 1914-9). P r i o r  t o  t h i s  th e  g lo s s y  I b i s  was 
known t o  b re e d  o n ly  i n  t h e  B re v a rd  and  I n d ia n  R iv e r  c o u n t ie s  
o f  F l o r i d a  (Wetmore e t  a l ,  1 9 5 7 ) .
S in c e  1956 th e  g lo s s y  i b i s  h a s  c o n tin u e d  t o  expand  i t s  
b re e d in g  ra n g e  a s  f a r  n o r th  as M aine (F in c h , 1 9 7 2 ) . T h e re  can  
no  lo n g e r  be  any d o u b t b u t  t h a t  t h e  g lo s s y  i b i s  i s  u n d e rg o in g  
a  d e f i n i t e  n o rth w a rd  e x te n s io n  o f  i t s  b re e d in g  r a n g e ,  a s  e v id e n c e d  
b y  th e  i n c r e a s e  i n  rnim bers o f  i n d i v i d u a l s ,  o f  b r e e d in g  l o c a l i t i e s ,
1
and o f  n e s t s  a t  b re e d in g  s i t e s  (H a llm an , 1 9 5 7 ) . The s p e c ie s  i s  
n o t  o n ly  ex p an d in g  b u t  c o n s o l id a t in g  th e  a r e a s  i n  w hich  i t  h a s  
begun  t o  b re e d  (H ailm an , 1 9 5 7 ) .
T h is  c o n s o l id a t io n  m eans m ore i n d i v i d u a l s  m u st be 
r e c r u i t e d  i n t o  th e  p o p u la t io n  i n  o r d e r  t o  e x p l o i t  t h e  r e c e n t l y  
in v a d e d  n e s t i n g  l o c a l i t i e s .  I t  i s  t h e  p u rp o se  o f  t h i s  s tu d y  
t o  p ro v id e  some in fo r m a t io n  th ro u g h  g row th  s tu d i e s  o f  t h e  young 
i b i s  and a  n e s t  s i t e  s e l e c t i o n  s tu d y  o f  t h e  b re e d in g  a d u l t s  
t h a t  w il l ,  e l u c i d a t e  t h e  r a p i d  s u c c e s s  o f  r a n g e  e x p a n s io n  th e  
g lo s s y  i b i s  I s  e x p e r ie n c in g .
By a n a ly z in g  th e  g row th  r a t e  o f  t h e  young c h ic k s ,  an  i d e a  
o f  t h e  r a p i d i t y  o f  t h e  r e c r u i tm e n t  o f  th e  young I n to  t h e  popu­
l a t i o n  i n  one summer may be d e r iv e d .  T h is  s tu d y  a t  -the  n e s t  
l o c a l i t i e s  w i l l  p ro v id e  in f o r m a t io n  as  t o  th e  n e s t i n g  s u c c e s s  o f  
t h i s  i b i s  and th e  e f f e c t s  th e  c o n s o l id a t io n  o f  t h e  i b i s  h a s  on 
i t s  b re e d in g  s u c c e s s .
I f  one fo l lo w s  th e  p re m ise  p r e v io u s ly  s t a t e d  t h a t  t h e  
g lo s s y  I b i s  m ust f i l l  a  p r e v io u s ly  u n o c c u p ie d  n ic h e  o r  e x p l o i t  
one xdiich h a s  n e v e r  been  f u l l y  o c c u p ie d  i n  o r d e r  to  be  s u c c e s s ­
f u l ,  w hat p a ra m e te rs  o f  t h i s  n ic h e  a r e  n e c e s s a r y  f o r  e f f e c t i v e  
b re e d in g ?  I n  t h i s  r e s p e c t  a  s tu d y  o f  n e s t  s i t e  s e l e c t i o n  i s  
w a r ra n te d .  Due t o  th e  i n t e r s p e c i f i c  a s s o c i a t i o n s  t h a t  may be 
e n c o u n te re d  i n  t h e  h e r o n r ie s  w here t h e  g lo s s y  i b i s  i s  t o  be  
fo u n d  b re e d in g  i t  seem s e s s e n t i a l  t o  f i n d  o u t  by  w hich  p a ra m e te r s  
t h i s  s p e c ie s  i s  a b le  t o  e n t e r  su ch  a s i t u a t i o n  and s u c c e s s f u l l y  
i n c r e a s e  y e a r  a f t e r  y e a r .  I f  th e  n e s t  s i t e s  a r e  su ch  t h a t  t h i s  
s p e c ie s  i s  n o t  com peting  w ith  th e  h e ro n s  and  e g r e t s  a ro u n d  i t
3th e n  a  p a r t i a l  answ er to  i t s  s u c c e s s  may b e  fo u n d  i n  i t s  e x p lo i  
t a t i o n  o f  t h i s  a v a i l a b l e  n e s t i n g  n ic h e .
DISTRIBUTION
The g lo s s y  i b i s  h a s  b een  l a b e l e d  a  w an d ere r by Audubon 
and  C h e v a l ie r  (l8JUO—l81]JU) who spoke o f  t h e  s p e c ie s  a s  b e in g  
e x tre m e ly  r a r e  i n  t h e  U n ite d  S t a t e s ,  a p p e a r in g  “l i k e  a  w a n d e re r  
who h a s  l o s t  h i s  w ay". P a lm er (1962) a l s o  d e s c r ib e s  t h e  s p e c ie s  
a s  b e in g  ,!a  c h ro n ic  w a n d e re r" . The d i s t r i b u t i o n  o f  th e  g lo s s y  
i b i s ,  t h u s ,  i s  a lm o s t c o sm o p o lita n . B arden  (19U l) l i s t s  th e  
f a m ily  T h r e s k io r n i th id a e  as  o c c u r in g  i n  a l l  o f  W allace  fs (1 8 7 6 ) 
g e o g ra p h ic a l  r e g io n s .
I n  E urope th e  g lo s s y  i b i s  b re e d s  i n  t h e  s o u th e r n  and 
c e n t r a l  p o r t i o n s  o f  th e  c o n t in e n t  and i s  c o n s id e re d  a v a g r a n t  t o  
t h e  e a s t  and s o u th  c o a s ts  (Coward and B a rn e s , 1969) .  I n  I r e l a n d  
t h i s  i b i s  h a s  shown 55 o c c u r re n c e s  (30 p o s t  1 9 0 0 ) , a l l  b u t  t h r e e  
o f  w hich  h av e  b een  young d u r in g  th e  f a l l  (K ennedy, e t  a l ,  1 9 5 U ).
F o r t h e  S o v ie t  U n io n , t h e  g lo s s y  i b i s  h a s  a  n e s t i n g -  
m ig r a to r y  s t a t u s ,  b re e d in g  m a in ly  i n  s o u th e r n  R u ssia , and  th ro u g h ­
o u t  s o u th e r n  A s ia  ( I  P S T, 1 9 6 8 ) . A li  and  R ip le y  (1968) 
c o n s id e r  th e  s p e c ie s  a s  p a r t l y  r e s i d e n t  nom adic and a  w in te r  
v i s i t o r  t o  I n d i a ,  a s  w e l l  as to  P a k is ta n  (R ip le y ,  1 9 6 1 ) .
A cco rd in g  to  H enry  (1971) t h e  g lo s s y  i b i s  once b re d  i n  C ey lon  
i n  1 8 7 2 . Now i t  i s  c o n s id e re d  r a r e .
On th e  i s l a n d  o f  C yprus t h i s  s p e c ie s  i s  l i s t e d  a s  a  
r e g u l a r  s p r in g  v i s i t o r  (B annerm an, 1 9 5 8 ) .
it
5I n  A f r i c a  t h e  glossy i b i s  b re e d s  i n  T u n i s i a ,  t h e  t r o p i c s  
and  M adagascar ( I  P S T, 1 9 6 8 , and M aclcw orth-P raed  and  G ra n t ,  
1 9 6 2 ) , b e in g  c o n s id e re d  an uncommon m ig ra n t  to  s o u th e r n  A f r i c a  
and  a  num erous v i s i t o r  t o  w e s te rn  A f r i c a  (B annerm an, 1968) •
T h ere  a r e  a ls o  s c a t t e r e d  r e p o r t s  o f  g lo s s y  i b i s  s i g h t i n g s  f o r  
t h e  A zores (B annerm an, 1966) and two s ig h t in g s  f o r  t h e  i s l a n d s  
o f  M ad ie ra  d u r in g  th e  l a t e  1 9 th  c e n tu r y  (B annerm an, 1 9 6 £ ) .
H i l l  (1967) and S l a t e r  (1970) l i s t  t h e  g lo s s y  i b i s  as 
b re e d in g  i n  n o r th e r n  A u s t r a l i a .  F o r New G uin ea  t h e r e  a r e  few  
r e c o r d s  (Rand and  G i l l i a r d ,  1 9 6 8 ) , and i n  New Z e a lan d  t h i s  i b i s  
i s  c o n s id e re d  a  c a s u a l  v i s i t o r  ( F a l l a ,  S ib so n  and T u r b o t t ,  19 6 7 ) .
The g lo s s y  i b i s  i n  S o u th  A m erica h a s  a  b re e d in g  s t a t u s  
from  P e ru  to  B r a z i l  and A rg e n tin a ' ( I  P S T, 1 9 6 8 ) . E lse w h e re  
i t  i s  c o n s id e re d  l i m i t e d  i n  C h ile  (Jo h n so n , 1967) and a c c id e n ta l  
i n  C olom bia (B eS ch au n see , 1970) and H onduras (M onroe, 1 9 6 8 ) .
I n  t h e  W est I n d ie s  th e  g lo s s y  i b i s  i s  c o n s id e re d  r a r e  t o  c a s u a l  
(Bond, 1 9 7 1 ).
I n  N o rth  .America t h e  g lo s s y  i b i s  was f i r s t  r e c o r d e d  i n  
1 8 1 7 -from  two d i f f e r e n t  l o c a t i o n s .  One r e c o r d  i s  from  th e  s tu d y  
o f  A lex an d e r W ilson  from  G re a t Egg H a rb o r , New J e r s e y  (A udubon, 
I 8I1O -I8UU) snd  th e  o th e r  a  r e p o r t  i n  t h a t  same y e a r  from  th e  
D i s t r i c t  o f  C olum bia (B e n t, 1 9 2 6 ) . From th e n  u n t i l  t h e  l 8 8 0 !s 
o n ly  s c a t t e r e d  s ig h t in g s  from  a l l  a lo n g  th e  A t l a n t i c  c o a s t  a re  
r e c o r d e d  (B e n t, 1 9 2 6 ,and P a lm e r, 1 9 6 2 ) . ' P a lm er f u r t h e r  c i t e s  
t h a t  a u th e n t i c  b re e d in g  r e c o r d s  w ere  r e c o r d e d  f o r  F L o rid a .
A t p r e s e n t ,  th e  s p e c ie s  b re e d s  a lo n g  th e  e n t i r e  A t l a n t i c  C o as t
6t o  M aine and a lo n g  th e  G u lf  i n  L o u is ia n a  and Texas ( I  P S T, 1968 ; 
P a lm e r , 1962 ; Bent* 1926; V au re , 1 9 6 5 p  M etm ore, 1 9 6 5 ) . E l s e ­
w here  i t  i s  c o n s id e re d  a  s t r a g g l e r ,  a p p e a r in g  i n  P e n n s y lv a n ia  
(P o o le , 1961;)* Oklahoma .and A rk an sas  (S u t to n ,  1 9 6 ? ) ,  I n d ia n a  
(Mumford and Lehman, 1969)* and Ohio (C am p b ell, 19hb) t o  m e n tio n  
o n ly  a. .few.
I n  V i r g in i a  th e  g lo s s y  i b i s  i s  fo u n d  n e s t i n g  a l l  a lo n g  
t h e  E a s te r n  S h o re  p e n in s u la .  I t s  i n c r e a s e ’ h a s  b een  n o ta b le  from  
t h e  two n e s t s  r e c o rd e d  i n  1956 t o  350-1*00 n e s t i n g  p a i r s  i n  a  
s i n g l e  C h in co teag u e  h e ro n ry  i n  1 9 7 1 . Bhe Swash Bay h e r o n r ie s  
i n  w hich  t h i s  s tu d y  was c o n d u c te d  h av e  in c r e a s e d  from  2 n e s t i n g  
p a i r s  i n  1967 to  53 n e s t i n g  p a i r s  r e c o r d e d  t h e r e  d u r in g  th e  1972 
n e s t i n g  s e a s o n . T h is  i n d i c a t e s  e i t h e r  a  r a p i d  p o p u la t io n  g row th  
o f  t h i s  s p e c ie s  from  th e  V i r g i n i a 1s E a s te r n  S h o re  p o p u la t io n  o r  
an i n c r e a s in g  n o r th w a rd  im m ig ra tio n  o f  in d iv id u a l s  e ach  y e a r .

Figure 1. Measurements made on glossy ibis chicks
A. B i l l  L en g th
B. P o s i t i o n  o f  B i l l  W idth M easurem ent
C. T a rsu s  L en g th
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METHODS AMD MATERIALS
A m a jo r p u rp o se  o f  t h i s  s tu d y  was a  f o r m u la t io n  o f  a 
g row th  r a t e  f o r  g lo s s y  i b i s  c h ic k s ,  and  a c c o r d in g ly ,  e ach  
m orn in g  from  Ju n e  13 th ro u g h  J u l y  1 2 , w e a th e r  p e r m i t t i n g ,  two 
h e r o n r ie s  i d e n t i f i e d  a s  Swash #1 and  Swash #2 w ere v i s i t e d  and  
e v e ry  i b i s  c h ic k  was l o c a t e d  by  n e s t  and m e asu re d . Each n e s t  
was ta g g e d  w ith  r e d  su rv ey o r*  s t a p e  and num bered from  1 to  b3»
To a v o id  c o n fu s io n  on i d e n t i f i c a t i o n  o f  i n d iv id u a l  c h ic k s ,  a  
p l a s t i c  l a b e l  w ith  th e  l e t t e r  A was p la c e d  on th e  l e f t  l e g  o f  
t h e  o l d e s t  o r  l a r g e s t  c h ic k  i n  th e  n e s t .  The n e x t  l a r g e s t  
r e c e iv e d  th e  l e t t e r  B and so  o n . Once th e  c h ic k s  w ere  o ld  
enough to  be  b an d ed , a  num bered F is h  and W i ld l i f e  S e r v ic e  
ban d  was p la c e d  a ro u n d  th e  l e f t  t a r s u s  a lo n g  w ith  a  c o lo r  b an d , 
and  a s e t  o f  two c o lo r  bands was p la c e d  a ro u n d  th e  r i g h t  t a r s u s .  
D i f f e r e n t  c o m b in a tio n s  o f  c o lo r e d  bands w ere  u t i l i z e d  f o r  each  
b i r d .  A f te r  b a n d in g , th e  b i r d s  w ere  i d e n t i f i e d  b y ~ th e  l a s t  
t h r e e  d i g i t s  on th e  F is h  and W i ld l i f e  S e rv ic e  b a n d , and  o n ly  
when th e  b i r d s  w ere s e e n  f l y i n g  o r  ru n n in g  was t h e  c o lo r  com bi­
n a t io n  u s e d  f o r  i d e n t i f i c a t i o n .
-F our m easurem ents w ere made on each  c h ic k  a t  t h e  n e s t .  
F i r s t ,  th e  c h ic k  was w eighed  to  th e  n e a r e s t  .1  c f  a  gram on a 
t r i p l e  beam pan  b a la n c e  t h a t  was th o ro u g h ly  c le a n e d  and z e ro e d  
b e f o r e  each  d a y !s  u s e .  I n  th o s e  num erous c a s e s  when th e  i b i s  c h ic k
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d e f e c a te d  i n  t h e  pan  b a la n c e ,  th e  e x c r e t a  was n o t  c le a n e d  up  
u n t i l  a f t e r  th e  n e ig h in g .  The f e e l i n g  h e re  was t h a t  th e  a c t i o n  
was u n n a t u r a l l y  in d u c e d  and t h a t  t o  d i s c a r d  th e  f e c e s  w ould  
in c r e a s e  v a r i a b i l i t y  beyond t h a t  n o rm a lly  e x p e c te d . S i m i l a r l y ,  
r e g u r g i t a t e d  fo o d  was r e t a i n e d  i n  t h e  pan  u n t i l  t h e  w e ig h in g  
was c o m p le ted .
N e x t, two m easurem ents w ere  made on th e  b i l l  ( F ig .  l ) .
The le n g th  o f  th e  ex p o sed  culm en from  th e  p o in t  w here  t h e  a n t e r i o r  
f e a t h e r s  o f  th e  fo re h e a d  c e a s e  t o  o v e r l i e  t h e  culm en (B aldw in  e t  
a l ,  1931) to  th e  t i p  o f  t h e  b i l l  was ta k e n  i n  m i l l i m e t e r s  u s in g  
a  p a i r  o f  iH tu to y o  d i a l  c a l i p e r s .  Then th e  w id th  o f  t h e  m a x i l l a  
was m easu red . The m easurem ent was made a t  th e  l e v e l  o f  t h e  
p o s t e r i o r  edge o f  th e  b la c k  ban d  t h a t  c r o s s e s  t h e  o th e r w is e  p in k  
b i l l .  The f i n a l  m easurem ent was t h e  l e n g th  o f  th e  t a r s u s  ( F ig .  l ) .  
The m easurem ent was made from  th e  e x a c t  m id d le  p o in t  o f  t h e  j o i n t  
be tw een  th e  t a r s u s  and th e  t i b i o t a r s u s  b e h in d  t o  th e  l e v e l  o f  t h e  
ju n c t io n  o f  t h e  t a r s o n e t a t a r s u s  t o  th e  m id d le  t o e  (B aldw in  e t  a l , 
1 9 3 1 ) . I n  a d d i t io n ,  n o te s  w ere  made a s  t o  l e g  c o lo r  o f  each  
c h ic k ,  t h e  p re s e n c e  o r  a b se n c e  o f  an egg t o o t h ,  and w h e th e r  o r  
n o t  t h e  ey es  w ere open o r  c lo s e d .
Many c h ic k s  o f  unknown age w ere  fo u n d  i n  the . n e s t  a t  t h e  
o u t s e t  o f  t h i s  s tu d y , and w ere  aged  b a se d  on e s t im a te s  d e r iv e d  
from  th e  grow th  m easu rem en ts  t h a t  w ere m ade. M easurem ents on no 
c h ic k  t h a t  was e s t im a te d  t o  be  beyond  5> days o f  age w ere  
in c lu d e d  i n  t h e  d a t a .  A c h ic k  l e s s  th a n  2h h o u rs  o ld  was aged  
day  0 .  T hese  c h ic k s  and  th o s e  o f  one day o f  age  w ere  c o n s id e re d  
t o  b e  o f  e x a c t  known ag e .
M easurem ents w ere a l s o  ta k e n  on a s  many g lo s s y  i b i s  eggs 
a s  p o s s i b l e .  U sin g  th e  c a l i p e r s ,  t h e  l e n g t h  and w id th  o f  e a c h  egg 
was m easu red  and r e c o rd e d  by  n e s t  num ber.
The se c o n d  a r e a  o f  c o n c e n t r a t io n  was on n e s t  s i t e  l o c a t i o n  
o f  t h e  g lo s s y  i b i s  as com pared t o  t h e  h e ro n s  an d  e g r e t s  w i th  
w h ich  i t  s h a r e d  t h e  h e r o n r y .  U sin g  a  t a p e  m e a su re , t h e  h e ig h t  
o f  e v e ry  i b i s  n e s t  i n  t h e  t h r e e  h e r o n r i e s  (Swash y l ,  Swash # 2 , 
and  G lub H ouse P o in t )  was m easu red  t o  i t s  u p p e r  r im  i n  in c h e s  
an d  r e c o r d e d .  L ik e w is e , t h e  h e i g h t  o f  e v e ry  h e ro n  and e g r e t  
n e s t  was m easu red  and r e c o r d e d .  Each h e ro n  n e s t  i n  t h e  h e ro n ry  
was. ta g g e d  w ith  y e l lo w  ta p e  p r i o r  t o  m easu rem en t o f  h e i g h t .  
S u b s e q u e n tly , t h e  y e l lo w  t a g  was rem oved , i n d i c a t i n g  t h a t  t h a t  
n e s t  h a d  b e en  m e asu re d . D u p l ic a t io n  o f  m easu rem en t w as, t h e r e f o r e ,  
a v o id e d .
I n  o r d e r  to  o b ta in  a  c l e a r e r  p i c t u r e  o f  n e s t  h e ig h t  
s e l e c t i o n ,  i t  was n e c e s s a r y  t o  d e te rm in e  t h e  a v e ra g e  v e g e t a t i o n  
h e ig h t  f o r  each  n e s t i n g  a r e a .  T h is  was a cc o m p lish e d  b y  a  s e r i e s  
o f  m easurem ents ma.de i n  t h e  fo l lo w in g  m an n er. The m e a s u re r ,  
b e g in n in g  a t  one c o rn e r  o f  a  h e r o n r y ,  and f a c in g  a c r o s s  t h e  
h e ro n ry , to o k  a  m easurem ent i n  in c h e s  o f  t h e  h e ig h t  o f  th e  
v e g e t a t i o n  c l o s e s t  t o  th e  m e a su rin g  t a p e .  T h is  m easu rem en t was 
r e c o r d e d ,  and t h e  m e a su re r  th e n  to o k  t h r e e  s t e p s  fo rw a rd  
to w a rd s  t h e  o p p o s i te  s id e  o f  t h e  n e s t i n g  a r e a .  A n o th e r m e a su re ­
m en t was th e n  ta k e n  and r e c o rd e d  and  t h r e e  m ore s t e p s  w ere  
ta k e n ,  and a  m easurem ent made and  r e c o r d e d .  T h is  p ro c e s s  was 
r e p e a te d  u n t i l  t h e  o p p o s i te  c o m e r  o f  t h e  h e ro n ry  was r e a c h e d .
A t t h i s  p o i n t  t h r e e  p a c e s  w ere s te p p e d  o f f  to w a rd  th e  h e ro n ry
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p e r p e n d ic u la r  t o  t h e  l i n e  o f  m easu rem en ts  j u s t  m ade, and  a  
m easurem ent was ta k e n  and r e c o r d e d .  Then th e  m e a s u re r  f a c e d  
a c r o s s  t h e  h e ro n ry  w hence h e  h a d  j u s t  come and s te p p e d  o f f  
t h r e e  p a c e s  i n  t h a t  d i r e c t i o n  and  made a n o th e r  m easurem ent 
fo l lo w in g  w hich  he  to o k  t h r e e  s t e p s  to  make a n o th e r  m easu rem en t.
I n  t h i s  m anner t h e  h e ro n ry  was c o v e re d  by  a  s e r i e s  o f  m e asu re ­
m en ts  a lo n g  p a r a l l e l  l i n e s  t h r e e  s t e p s  a p a r t  from  one a n o th e r  
c r o s s in g  th e  h e ro n ry  from  one end  t o  th e  o t h e r .  T hese m e a su re ­
m en ts gave a  c l e a r  i n d i c a t i o n  o f  t h e  h e ig h t  a v a i l a b i l i t y  o f  th e  
c o v e r  f o r  n e s t  s i t e  s e l e c t i o n .
A map o f  h e ro n ry  Swash #2 was made and  each  i b i s  n e s t  
was m arked on th e  map to  g e t  an  i d e a  o f  th e  g r e g a r io u s n e s s  o f  
t h e  g lo s s y  i b i s .  Prom t h i s  i t  was a l s o  q u i t e  s im p le  t o  com pare 
th e  h a tc h in g  sy n ch ro n y  o f  c l o s e l y  a s s o c ia t e d  n e s t s .
M ien p o s s i b l e ,  r e g u r g i t a t e d  fo o d  sam p les  w ere  r e c o v e re d  
from  th e  i b i s  c h ic k s  w hich  v o m ite d  r e a d i l y  when h a n d le d  d u r in g  
w e ig h in g , a l s o ,  f e c e s  o f  a d u l t s  was c o l l e c t e d  from  a ro u n d  th e  
n e s t  s i t e s  f o r  a n a l y s i s .
STATISTICAL PROCEDURE
The g row th  d a ta  a r e  r e f l e c t e d  as means o f  a l l  t h e  d a ta  
a v a i l a b l e  f o r  ea.ch g iv e n  d ay . The 11 Hn v a lu e s  v a ry  due to  d e a th s  
o f  i n d iv id u a l s  o r  an i n a b i l i t y  to  c a p tu r e  young f o r  m easu rem en t. 
A lso , i n  th e  e v e n t a  m easurem en t x^as b e l ie v e d  r e c o rd e d  i n c o r r e c t l y  
i n  th e  f i e l d ,  i t  d i s c a r d e d .  Around each  m ean, one s ta n d a r d
d e v ia t io n  h a s  been  c a l c u l a t e d .
The n e s t  h e ig h t  d a t a  and v e g e ta t io n  h e ig h t  d a ta  a r e  
a l s o  r e f l e c t e d  as  mean v a lu e s  f o r  each  h e ro n ry .  A s t u d e n t ! s
t  -  t e s t  f o r  u n p a ir e d  d a ta  was u s e d  t o  com pare th e  i b i s  n e s t  
h e ig h ts  to  each  o th e r  by  h e ro n ry .  T h is  same p ro c e d u re  was u s e d  
t o  a n a ly z e  th e  d i f f e r e n c e s  b e tw een  th e  h e ro n  s p e c ie s  n e s t  h e ig h t s  
b e tw een  h e r o n r i e s ,  and th e  d i f f e r e n c e s  b e tw een  th e  g lo s s y  i b i s  
n e s t  h e ig h ts  and  th e  h e ro n  s p e c ie s  n e s t  h e ig h ts  n o t  o n ly  i n  each  
h e ro n ry  b u t  on an o v e r a l l  b a s i s .  The t  -  t e s t  was f u r t h e r  u s e d  
t o  com pare th e  v e g e ta t io n  h e ig h t s  f o r  each  h e ro n ry .
H a b i t a t  D e s c r ip t io n
From p e r s o n a l  o b s e r v a t io n s  made o v e r  th e  l a s t  t h r e e  
y e a r s ,  i t  h a s  b een  n o te d  t h a t  th e  g lo s s y  i b i s ,  h e ro n s ,  and 
e g r e t s  n e s t i n g  on V i r g i n i a 's  E a s te r n  S h o re  e s t a b l i s h  t h e i r  
c o lo n ie s  i n  two ty p e s  o f  n e s t i n g  s i t u a t i o n s .  One i s  a  t r e e -  
n e s t i n g  s i t u a t i o n  as e v id e n c e d  by th e  c o lo n y  fo u n d  on E o ck h o rn  
I s l a n d .  H ere t h e  b i r d s  n e s t  some d i s t a n c e  above th e  g ro u n d  i n  
c e d a r  t r e e s .  The o th e r  s i t u a t i o n ,  and th e  one m o st o f t e n  
e n c o u n te re d  f o r  E a s te r n  S h o re  h e r o n r i e s ,  i s  n e s t i n g  i n  low  
s h ru b  h a b i t a t s  such  as wax m y r t le  (M y rica )- o r  m arsh  e l d e r  
( I v a  f r u t e s c e n s  L . ) .  The m a jo r d i s t i n c t i o n  h e r e  i s  one o f  
h e ig h t  a v a i l a b i l i t y  f o r  th e  n e s t  s i t e s .  I n  th e  l a t t e r  s i t u a t i o n ,  
n e s t s  a r e  b u i l t  on o r  i n  c lo s e  p ro x im ity  to  th e  g ro u n d , w h ere ­
a s  i n  th e  fo rm er th e  n e s t s  a r e  w e l l  above th e  g ro u n d .
-S ec o n d ly , t h e r e  i s  an o b v io u s  d i f f e r e n c e  i n  th e  s u c c e s ­
s i o n s !  s ta g e  o f  th e s e  two s i t u a t i o n s . s  The f i r s t  i s  fo u n d  on w e ll  
e s t a b l i s h e d  i s l a n d s  c h a r a c t e r i z e d  by  l a t e  s ta g e s  o f  e c o lo g ic a l  
s u c c e s s io n ,  b e in g  c o v e re d  w ith  s ta n d s  o f  r e d  c e d a r  ( J u n i p e r i s  
v i r g i n ! a n u s ) and l i v e  oaks (Q uercus s p . ) .  T h is  h ig h  la n d  i s  
m ore a c c e s s ib l e  b o th  to  human and mammalian p r e d a to r s  su ch  as  
s k u n k s , ra c c o o n s ,  and oppossum s. More c o v e r  i s  a v a i l a b l e  f o r
t h e s e  p r e d a t o r s  t o  t h r i v e  an d  becom e e s t a b l i s h e d ,  no  d o u b t a  
f a c t o r  i n  t r e e - n e s t  s i t e  s e l e c t i o n  b y  th o s e  b i r d s  t h a t  u t i l i z e  
su c h  h a b i t a t s .
The s e c o n d  s i t u a t i o n  i s  fo u n d  th r o u g h o u t  t h e  t i d a l  m a rs h e s  
o f  t h e  E a s te r n  S h o re  o f  V i r g i n i a ,  m any b e in g  t h e  r e s u l t  o f  s p o i l  
a r e a s  c r e a t e d  b y  d e p o s i t i o n  o f  t h e  c u l l e d  o y s t e r  s h e l l s  fro m  
l o c a l  i n d u s t r y ,  o r  fro m  c h a n n e l  d r e d g in g .  T h is  h a s  r e s u l t e d  
i n  a  s l i g h t l y  r a i s e d  a r e a  u p o n  -which m a rsh  e l d e r  c o u ld  becom e 
e s t a b l i s h e d  and  o f f e r s  a  v e r y  c o n v e n ie n t  and  s a f e  h e r o n r y  
l o c a t i o n .  T h ese  s p o i l  a r e a s  a r e  v i r t u a l l y  p r e d a . to r  f r e e  h a v in g  
l i t t l e  a c c e s s  t o  l a n d  o t h e r  th a n  v i a  w a te r .
The m a in  n e s t i n g  a r e a s  f o r  t h i s  s t u d y  w ere  t h r e e  h e r o n r i e s  
o f  t h e  s p o i l  a r e a  ty p e  fo u n d  n e a r  H ach ap r e a g u e , V i r g i n i a .  The 
m o s t c o n c e n t r a t e d  w ork  was done i n  a  h e r o n r y  d e s ig n a t e d  a s  Swash 
ir2 l o c a t e d  a p p ro x im a te ly *  h m i l e s  s o u th  o f  Wach a p r  e, ag u e  on an  a r e a  
c a l l e d  t h e  "S w ash” , and  a n o th e r  s m a l l  h e r o n r y ,  .d e s ig n a te d  Swash 
# 1 , l o c a t e d  m i le s  s o u th  o f  iJ a c h a p re a g u e  on  Sw ash B ay . A t h i r d  
h e r o n r y ,  c a l l e d  C lub  H ouse P o i n t ,  i s  l o c a t e d  some If. m ile s  d u e  
e a s t  o f  b a c h a p re a g u e  on  W ach ap reag u e  P ay  and  o p p o s i t e  P a r ra m o re  
I s l a n d  C o a s t G uard  S t a t i o n .  H ere  o n ly  n e s t  h e i g h t  d a t a  f o r  a l l  
s p e c i e s  w ere  c o l l e c t e d  a lo n g  w i th  some egg  m e a su re m e n ts  f o r  i b i s .
Swash #1 and  Swash #2 a r e  q u i t e  s i m i l a r  i n  p h y s io g n o m y . 
V e g e ta t io n  i n  e a c h  i s  p r e d o m in a n t ly  m arsh  e l d e r  I v a  f r u t e s c e n s  L . ,  
s e a - o x - e y e  B o r r i c h i a  f r u t e s c e n s  L . ,  an d  o r a c h  At r i  p i  e x  p a t u l a  L .
The h e r o n  s p e c i e s  p r e s e n t  a t  t h e s e  tw o h e r o n r i e s  w ere  
snow y e g r e t s  L euco p h o y x  t h u l a  and  L o u i s i a n a  h e ro n s  H y d ra n a s s a  
t r i c o l o r . A lso  fo u n d  n e s t i n g  i n  t h e s e  h e r o n r i e s  a r e  b o a t -
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t a i l e d  g r a c k le s  C assid ir-c  n e rd .c a rra s , r e d - w in g e d  b l a c k b i r d s  
A g e la iu s  p h o e n lc e u s , c l a p p e r  r a i l s  R a i l  u s  l o n g i r o s t r u s , w i l l e t s  
C a to p tro p h o ru s  s e n i - p  a l n a t u s , a n d , on  t h e  p e r i p h e r y  of* t h e  
h e r o n r i e s ,  l a u g h in g  g u l l s  L s ru s  a t r i c i l i a . .  R e s t i n g  f o r  a l l  
t h e  s p e c i e s  was c o n f in e d  t o  t h e  n a r s h  e l d e r ,  e i t h e r  a c t u a l l y  
i n  t h e  s h ru b  i t s e l f  o r  on t h e  g ro u n d  b e lo w  i t .
RESULTS
Growth R e s u l t s
S in c e  th e  e x a c t  age  o f  many o f  t h e  c h ic k s  fo u n d  i n  th e  
n e s t  a t  t h e  o u t s e t  o f  t h i s  s tu d y  was q u e s t io n a b le ,  th e  g ro w th  
d a ta  a re  p r e s e n te d  i n  two s e t s .  F i r s t ,  t h e  d a i l y  means o f  th e  
f o u r  p a ra m e te rs  o f  -growth t h a t  w ere  m e asu re d  f o r  th o s e  c h ic k s  
w hich  h a tc h e d  a f t e r  th e  s tu d y  b egan  and  c o u ld  t h e r e f o r e  be 
p r e c i s e l y  aged  a re  sh o rn  i n  F ig s .  l-2 j and T a b le  1 .  S e c o n d ly , 
T ab le  2 and F ig s .  £ -8  show th e  g ro w th  d a t a  f o r  a l l  th e  c h ic k s  
s tu d ie d  in c lu d in g  th e  e x a c t ly  known' age c h ic k s  and  th o s e  c h ic k s  
w hich w ere aged  b a se d  on c a r e f u l  e s t i m a t i o n .  S in c e  th e  c u rv e s  
f o r  th e  two s e t s  o f  d a ta  a r e  v e ry  s i m i l a r ,  i n t e r p r e t a t i o n  o f  
t h e  d a ta  i s  b a se d  on b o th  s e t s .  The d a ta  f o r  th e '.- e x a c tly  aged  
c h ic k s  te r m in a te s  a t  day  l £  due to  i n s u f f i c i e n t  sam ple  s i z e  a f t e r  
t h a t  t im e .
The d a i l y  means o f  t h e  f o u r  p a ra m e te rs  o f  g row th  t h a t  
w ere m easu red  a re  fo u n d  i n  T a b le s  1 £■ 2 . F ig s .  2 & £ r e p r e s e n t  
th e  a v e ra g e  d a i l y  i n c r e a s e  i n  w e ig h t f o r  t h e  c h ic k s  m easu red  
p e r  d ay . One s ta n d a r d  d e v ia t io n  i s  p l o t t e d  a b o u t each  m ean, 
and shows g r e a t  v a r i a b i l i t y .  T h is  i s  due to  t h e  g r e a t  v a r i a ­
t i o n  among th e  young and i l l u s t r a t e s  t h e  i n d iv id u a l  d i f f e r e n c e s  
one e n c o u n te rs  when a t te m p tin g  t o  s t a n d a r d iz e  f o r  a  g ro u p .
I t  sh o u ld  b e 'n o t i c e d  from  F ig s .  2 & £ t h a t  th e  w e ig h t
1 6
c u rv e  re se m b le s  a  • ty p ic a l  s ig m o id a l cu rv e*  I n i t i a l l y ,  th e  a v e ra g e  
d a i l y  in c re m e n ts  o f  w e ig h t g a in  a r e  on t h e  o r d e r  o f  £ -1 0  gram s 
p e r  d ay . By days 3 and hy t h e  a v e ra g e  in c re m e n ts  o f  w e ig h t 
h av e  in c r e a s e d  t o  a p p ro x im a te ly  20 g ra n s  p e r  d ay . From day  £ 
t h r u  day  16 th e  a v e ra g e  d a i l y  in c re m e n ts  a r e  on th e  o r d e r  o f  
2£ -30  g ra n s  p e r  d ay .
Beyond d ay  1 6 , g row th  d a t a  w ere  I r r e g u l a r  p ro b a b ly  due 
t o  t h e  v e ry  s m a ll  sam ple  s i z e .  A t t h i s  a g e , t h e  young a r e  q u i t e  
m o b ile  and a r e  v i r t u a l l y  im p o s s ib le  t o  ap p reh en d  when w o rk in g  
a lo n e .  N e v e r th e le s s ,  b y  sm o o th in g  th e  c u rv e  and  e l im in a t in g ,  
t h e  i r r e g u l a r i t i e s  o f  days 17 t h r u  2li on t h e  g ra p h , th e  p l o t  
a t  day  16 p o in t s  d i r e c t l y  t o  th e  p l o t  o f  t h e  day  2£ d a ta .
I f  t h i s  e x te n s io n  beyond day  1 6 I s  made i n  F ig .  6, a  g ra d u a l  
s lo w in g  down ’ i n  a v e ra g e  d a i l y  w e ig h t g a in e d  i s  e v id e n t ,  and 
I s  p ro b a b ly  t h e  r e s u l t  o f  in c r e a s e d  a c t i v i t y  i n  p r e p a r a t i o n  
f o r  f l e d g in g  w hich  was fo u n d  t o  b e  a t  28 days b a se d  on s i g h t i n g s  
o f  c o lo r  b an d ed  young  i n  f l i g h t  from  th e  h e r o n r y .
B a ta  on th e  a v e rag e  d a i l y  i n c r e a s e  i n  b i l l  l e n g th  a re  
p l o t t e d  i n  F ig s .  3 & 7 end t h e  a v e ra g e  d a i l y  i n c r e a s e  i n  b i l l  
w id th  a r e  p l o t t e d  i n  F ig s .  1; 8 .  A round th e  means on each
g ra p h  i s  p l o t t e d  one s ta n d a r d  d e v ia t i o n .  The v a r i a b i l i t y  i n  
i n d i v id u a l s  i s  much l e s s  f o r  t h e s e  two p a ra m e te r s  th a n  t h a t  
shown i n  th e  w e ig h t dab  a fro m  F ig s .  2 & 6 .
T hese  c u rv e s  show a  d i r e c t  a r i t h m e t i c  in c r e a s e  p e r  d ay .
The b i l l  l e n g th  c u rv e s  do n o t  show t h e  i r r e g u l a r i t i e s  t h a t  t h e  
b i l l  w id th  c u rv e s  d o , and  show no te n d e n c y  to  l e v e l  o f f  as  t h e
■width c u rv e s  do when th e y  a r e  sm oothed  o u t .  I t  seem s from  th e  
g ra p h  ( F ig .  7 ) t h a t  t h e  b i l l  w i l l  c o n t in u e  t o  grow  i n  l e n g th  
f o r  some tim e  a f t e r  f l e d g in g ,  b u t  w i l l  show l i t t l e  i f  any  
i n c r e a s e  i n  i t s  w id th .
The av e rag e  d a i l y  in c r e a s e  i n  t a r s u s  l e n g th  i s  
p l o t t e d  i n  F ig s .  £ & 9 .  A gain  one s ta n d a r d  d e v ia t io n  i s  
p l o t t e d  a ro u n d  each  mean. V a r i a b i l i t y  among in d i v i d u a l s  f o r  
t h i s  p a ra m e te r  i s  n o t  as g r e a t  a s  t h a t  shown i n  t h e  w e ig h t 
c u rv e s  o f  F i g s . 2 A 6 .  The c u rv e s  show a  r a t h e r  d i r e c t  a r i t h ­
m e tic  in c r e a s e  p e r  d ay , and , a s  w ith  th e  b i l l  l e n g t h  d a t a ,  
show t h a t  g row th  w i l l  p ro b a b ly  c o n t in u e  on beyond  a c tu a l  f l e d g in g  
t im e .
T hree  o th e r  m o rp h o lo g ic a l changes w ere  r e c o r d e d  when th e  
g row th  p a ra m e te rs  w ere  m easu red : l e g  c o l o r ,  p r e s e n c e  o f  .an ,eg g
t o o t h ,  and o p en in g  o f  t h e  e y e s .
"When a c h ic k  i s  new ly  h a tc h e d , i t s  ey es  a r e  . c lo s e d ,  
t h e  l e g s  a r e  a  b r i g h t  p in k  c o l o r ,  and th e  egg to o th  i s  p r e s e n t .  
T ab le  3 i s  a  summary o f  t h e  ch anges i n  t h e s e  m o rp h o lo g ic a l 
c h a r a c te r s  by  day  o f  ag e .
The l e g  c o lo r  g r a d u a l ly  ch anges by  day  f o u r  from  th e  
p in k  se e n  a t  h a tc h in g  to  a  p u r p l i s h  b la c k .  W ith in  a  d a y , how­
e v e r ,  t h i s  p u r p l i s h  c o lo r  ch anges to  a  s o l i d  b la c k  c o lo r  w hich  
re m a in s  and i s  c h a r a c t e r i s t i c  o f  th e  a d u l t .
The egg to o th  p e r s i s t s  t h r u  day  t h r e e .  By day  f o u r ,  th e  
egg to o th  h a s  b e en  l o s t  i n  a b o u t %0% o f  a l l  t h e  c h ic k s ,  and by  
day  f i v e  i t  i s  v i r t u a l l y  gone f ro m  a l l  t h e  c h ic k s .
19
Eye o p en in g  seem s t o  o c c u r  b y  d e g r e e s .  The e y e s ,-  
c lo s e d  on th e  day  o f  h a tc h in g ,  a r e  p a r t i a l l y  open on th e  
f o i l o n i n g  day  showing, o n ly  a  s m a ll  s l i t .  By day  2 , h o w ev er, 
t h e  ey es  a r e  g e n e r a l l y  f u l l y  o p en , a s  t h e  c h ic k s  re s p o n d  t o  
w hat i s  a ro u n d  them .
U sing  d a i l y  grow th d a ta  (T a b le s  1 & 2) com bined w ith  t h e  
m o rp h o lo g ic a l changes t h a t  o c c u r  o v e r  th e  i n i t i a l  5 -6  days 
o f  g row th  (T a b le  9 ) ,  one may f a i r l y  a c c u r a te ly  age a  g lo s s y  
i b i s  c h ic k  i n  th e  n e s t .  F o r i n s t a n c e ,  a  c h ic k  w e ig h in g  l e s s  
th a n  25 g . w ith  a  b i l l  l e n g th  o f  13 mm., p in k  l e g s  w ith  a  t a r s u s  
l e n g th  o f  12 mm., h a v in g  ey es  c lo s e d  and an egg to o th  p r e s e n t  
i s  a lm o s t a s s u r e d ly  a  new ly h a tc h e d  c h ic k  aged day 0 . By day  
h how ever, more c a r e f u l  a t t e n t i o n  m ust be p a id  t o  m o rp h o lo g ic a l 
c h a n g e s . The w e ig h t w i l l  ra n g e  b e tw een  50 and  75 g« The b i l l  
l e n g th  and w id th  w i l l  be 18 mm. and 6 .6 2  mm. r e s p e c t i v e l y ,  w ith  
l i t t l e  v a r i a t i o n .  The now p u r p l i s h  c o lo re d  l e g ,  b e in g  a f a i r l y  
a c c u r a te  i n d i c a t o r  o f  day ij. a g e , w i l l  h ave  a  t a r s u s  l e n g t h  o f  19 
mm. The ey es  o f  c o u rs e ,  w i l l  be  open and ch an c e s  a r e  t h a t  th e  
egg to o th  w i l l  be p r e s e n t .  The a b se n c e  o f  an egg to o th  and th e  
p re s e n c e  o f  b la c k  l e g s  w i l l  i n d i c a t e  t h a t  th e  c h ic k  i s  a t  l e a s t  
5 days o f  a g e . S u b seq u en t to  t h i s  a g e , a  c r i t i c a l  e x a m in a tio n  
o f  w e ig h t, b i l l  m easu rem en ts , and t a r s u s  l e n g th  w ould  h av e  t o  be  
done i n  o rd e r  to  a c c u r a te ly  d e te rm in e  an  unknown ch ick*  s a g e .
N e s tin g  S u ccess
S in c e  th e  young h ad  b een  m o n ito re d  so  c l o s e l y  f o r  g row th  
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F ig u r e  2.. He an- -d a ily  w e ig h t f o r  e x a c t  knoxn age 
g lo s s y  i b i s  c h ic k s  w ith  one s ta n d a r d  
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F ig u re  3 Mean d a i l y  b i l l  l e n g th  f o r  e x a c t  Imoijn 
age g lo s s y  i b i s  c h ic k s  T-jith one s ta n d a r d  
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J'ignre 1; Kean d a i l y  o i l l  r n d th  f o r  e n a c t  knoTm 
g lo ssy  I b i s  c h ic k  TTiih one s ta n d a r d  
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Figure 5 Kean d a i l y  t a r s u s  l e n g th  f o r  e x a c t  Imox-m 
age g lo s s y  i b i s  c h ic k s  T-iith one s ta n d a r d  
d e v ia t io n  and sam ple s i s e .
TA R SU S LEN G TH
TABLE 2
GLOSSY IB IS  GROWTH DATA YEANS 
FOR 1972 BREEDING SEASON
Day Number w e ig h t (g ra n s )  N B i l l  L en g th  (ran) N
0 2 0 .2  (±l*.l)*- 18 1 3 .3 6  (±1 . 0 0 )--- 17
1 2 5 .9  (±6 . 6 ) 31 l l i . l h  (± 0 . 8 0 ) 31
2 3 6 .7  (± 6 .2 ) 3h 1 5 .1 0  (* 0 . 7 0 ) 35
3 5 0 .5  (* 5 .9 ) 33 1 6 .6 0  (± 1 .2 7 ) 39
h 6 7 .9  (* 1 7 .5 ) k6 1 8 .'1*2 (± 1 .9 7 ) 1*6£ 1 0 3 .5  (* 1 9 .6 ) 68 2 1 .2 5  (± 2 .0 3 ) 1l8
6 1 3 6 .9  (* 2 5 .7 ) 1*7 2 3 .7 1  (* 2 .3 7 ) 1*7
7 1 6 6 .2  (.*27 . 3 ) I4U 2 6 .5 7  (±2.1*0 ) 1*2
8 202 . 1 (* 3 7 . 8 ) h i 2 8 .0 7  (± 2 .5 8 ) l a
9 23U.3 (±1*3.9) 38 3 0 . 61- (±2.61-) 38
10 2 7 0 .9  (±6 0 .1 ) 3h 33.1*0 (± 2 .3 2 ) 31*
11 2 9 2 .9  (± 6 5 .6 ) 31 3U .52 (± 2 .3 2 31
12 3 2 1 .3  (±1*9.0) 21 3 6 .8 0  (± 3 .2 5 ) 21
13 3 3 6 .1  (* 5 1 .9 ) 20 3 8 .6 5  (* 2 .5 8 ) 20
111 36U.7 (±1*5.7) 16 39.61* (± 3 .5 6 17
15 3 8 1 .2  (-*6 1 . 2 ) 13 1 0 .6 7  (±3.-67) 13
16 3 8 7 .1  (* 5 0 .9 ) H i li3 . 0 li (± 2 . 81 ) 13
17 3 7 7 .0  ( * 3 9 .W 8 1*3.1*0 (± 1 .7 6 ) 8
18 1 0 1 . 1* (* 3 5 . 7 ) 6 1*5.1*8 (± 3 .2 0 ) 6
19 1 0 7 .8  (± 1 9 .k) 2 1*7 .2 0  (±1 . 1 8 ) 2
20 3 9 0 . 9 .(± 1*8 . 0 ) 1* 1*7.57 (± 2 .0 9 ) 1*
21
22 3 9 3 .0  (± 2 6 .0 ) 2 5 0 .2 1  (± 1 .7 3 ). 2
23
2k'
25 5 0 2 .5  (* .7 0 ? ) 2 5 8 .7 2  (± 3 .2 7 ) 2
•>K)ne S ta n d a rd  D e v ia t io n
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TABLE 2 
( C o n tin u ed )
Day Number B i l l  W idth (mm) N T a rs u s  L en g th  (mm) N
0 4 .8 1  (* 0 .3 0 )* 17 1 2 .9 5  ( * 0 .7 0 ) - 17
1 5 .0 1  (* 0 .4 6 ) 29 1 3 .9 9  (* 0 .8 7 ) 31
2 5 .2 2  (* 0 -.3 l) 31 1 5 .0 2  (* 1 .5 7 ) 36
3 5 .8 2  (* 0 .6 3 ) 37 1 6 .9 4  (*1 . 6 8 ) 37
4 6 .5 2  (* 0 .7 0 ) 42 1 9 .4 6  (* 2 .3 9 ) 46
5 7 .1 9  (* 0 .5 3 ) 46 2 2 .9 3  (* 2 . 6 8 ) 48
6 7 .5 3  (* 0 . 6 0 ) 4? 2 6 .1 4  ( * 3 . 6 8 ) 46
7 7.9U (* 0 .5 4 ) 44 3 0 .5 7  (* 4 .0 1 ) 44
8 8 .1 8  (* 0 .5 4 ) 40 3 4 .8 5  (* 4 .2 7 ) 42
9 8.1-2 (* 0 .4 4 ) 38 3 8 .1 6  (* 4 .7 9 ) 38
i o 8 .6 9  to.24;) 35 4 2 .6 6  (* 4 .9 1 ) 35
i i 8 .8 7  (*0 .140 30 4 5 .4 5  (* 4 .4 3 ) 31
12 8 .9 3  (* 0 .4 4 ) 21 4 9 .2 8  (* 6 .3 7 ) 21
13 8 .7 9  (* 0 .5 4 ) 20 5 0 .6 4  (*5..97) 20
14 9 .0 1  (* 0 .6 3 ) 17 5 4 .4 8  ( * 5 .8 l ) 17
15 9 .3 0 (* 0 .3 1 ) 13 5 6 .2 4  (* 5 .9 6 ) 13
16 9 .1 1  (* 0 .4 4 ) 13 5 8 .5 3  (* 5 .9 1 ) 14
17 8 .8 9  (* 0 .6 3 ) 9 5 9 .4 2  (* 4 .6 7 ) 8
18 9 .3 7  (*0 .510 6 6 5 .2 2  (* 4 .o 8 ) 6
19 9 .4 2  (* 0 .5 4 ) 2 6 8 .8 5  (* 3 . 20) 2
20 9 .0 1  (* 0 .4 4 ) 4 6 4 .9 1  (* 5 .0 7 ) 4
21
22 1 8 .8 8  (* 0 . 77) 2 6 6 .2 3  (*1 . 5 1 ) 2
23
2k
25 1 9 .9 9  (*0 . 0 0 ) 2 8 3 .3 4  (* 3 .3 4 ) 2
*One S ta n d a rd  .D e v ia tio n
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F ig u re  6 lie an  d a i l y  w e ig h t f o r  a l l  g lo s s y  i b i s  
c h ic k s  w ith  one s ta n d a r d  d e v ia t io n  and 
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F ig u re  7 Mean d a i l y  b i l l  l e n g t h  f o r  a l l  g lo s s y  
i b i s  c h ic k s  x rith  one s ta n d a r d  d e v ia t io n  
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35
F ig u re  8' Mean d a i l y  b i l l  "width o f  a l l  g lo s s y  i b i s  
c h ic k s  m tb . one s ta n d a r d  d e v ia t io n  and 
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MORPHOLOGICAL CHANGES IN GLOSSY IB IS  CHICKS 
DURING 1972 BREEDING SEASON
Day Number
EGG TOOTH 











Day Number N % P in k % P u r p l i s h % ELack
0 29 100 _
1 29 100 - —
2 3k 96 k —
3 38 55 k5 -
h 39 9 76 15
5 k l — 18 72
6 h i - h 96
7 33 - - 100
8 33 - - 100
EYE OPEIffiJG
Day Number C lo sed P a r t  Open Open N
0 10 1 11 91;1 C lo se d
1 2 8 k Ik 575 P a r t  Open
2 1 3 6 10 105 Open
s u c c e s s  o f  th e  g lo s s y  i b i s  i n  Swash r/1 and Swash #2 h e r o n r i e s .
The a v e ra g e  c lu tc h  s i z e  f o r  1;9 n e s t s  w here  young o r  eggs 
w ere  o b se rv e d  was 2 .9 3  eggs p e r  n e s t ,  b e in g  c o n s i s t e n t  w ith  
p re v io u s  c lu to fc  r e p o r t s  (Rand & G i l l i a r d ,  1968; A li  8c R ip le y ,  
1968; I  P S T, 1968; B en t, 1926; and P a lm e r, 1 9 6 2 ) . The eggs 
av e rag e d  5 .1 2  cm. l e n g th  and 3.5U cm. i n  w id th ,  co n fo rm in g  w ith  
many r e p o r t s .  T hese a v e ra g e s  w ere  d e r iv e d  from  a  sam ple  o f  1U9 
eggs from  a l l  t h r e e  h e r o n r ie s  and in c lu d e s  th e  eggs fo u n d  i n  
th e  m o n ito re d  n e s t s . By k e e p in g  a d a i l y  a c c o u n t o f  e v e ry  c h ic k  
and egg i n  e v e ry  n e s t ,  i t  was p o s s ib l e  to  g e t  an  a c c u r a te  i n d i ­
c a t i o n  o f  how lo n g  in c u b a t io n  l a s t e d .  I t  was fo u n d  to  be  21 
days th u s  co n fo rm in g  w ith  p u b l is h e d  d a ta  from  o th e r  p a r t s  o f  
t h e  w o rld  (B e n t, 1926; W orth , 19U0; and I  P S T, 1 9 6 8 ) .
F le d g in g  d a ta  a re  sum m arized i n  T ab le  ii. Swash #1 
had  a t o t a l  o f  t e n  young f o r  i t s  f o u r  n e s t s  o f  w hich  h f le d g e d , 
g iv in g  t h i s  h e ro n ry  2 .5  young p e r  n e s t  and a f l e d g in g  r a t e  o f  
1 .0  young p e r  n e s t .  Swash #2 on th e  o th e r  hand  h ad  57 young 
f o r  i t s  k3 n e s t s  o f  w hich 19 f le d g e d .  T h e re fo re ,  t h i s  h e ro n ry  
had  1 .3  young p e r  n e s t  and  a  f l e d g in g  r a t e  o f  .UU p e r  n e s t .
I n  a n a ly z in g  th e  m o r t a l i t y  o f  th e  young i b i s ,  f o u r  
c a te g o r i e s  w ere d e te rm in e d : th o s e  young w hich w ere  fo u n d  dead
i n  th e  n e s t ,  th o s e  w hich w ere  fo u n d  dead  a f t e r  h u r r i c a n e  A gnes, 
th o s e  w hich w ere  fo u n d  dead  a f t e r  bad  w e a th e r  o th e r  th a n  H u r r i ­
can e  A gnes, and th o s e  dead  due t o  unknown c a u s e s .  Young fo u n d  
d ead  a f t e r  b ad  w e a th e r  o r  h u r r ic a n e  Agnes w ere o f t e n  fo u n d  i n  
t h e  n e s t s ,  b u t  w ere n o t  in c lu d e d  i n  th e  “d ead  i n  nest** c a te g o r y  
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U■whereas th e  ‘'d ea d  i n  n e s t "  c a te g o r y  r e p r e s e n te d  s t a r v a t i o n  and  
s u b se q u e n t c ru s h in g  o f  young by  o l d e r ,  h e a l t h i e r  and  l a r g e r  
n e s tm a te s .
A t th e  tim e  h u r r ic a n e  Agnes s t r u c k ,  36 young g lo s s y  i b i s  
w ere  b e in g  m o n ito re d . E ig h te e n  o f  t h e s e  b i r d s  w ere d ead  when th e  
s to rm  p a s s e d , r e p r e s e n t in g  a  %0% m o r t a l i t y .  The a v e ra g e  age o f  
th o s e  c h ic k s  t h a t  d ie d  was 8 .6 7  d a y s . On an o v e r a l l  b a s i s  how­
e v e r ,  v iew in g  th e  w hole s tu d y  p e r io d ,  th e  l o s s  o f  th o s e  18 c h ic k s  
r e p r e s e n te d  o n ly  a  27% m o r t a l i t y .  S ix  young w ere fo u n d  d ead  
due t o  bad  w e a th e r  e x p e r ie n c e d  J u l y  5>, 1 9 7 2 . T h is  r e p r e s e n te d  
9% o f  th e  t o t a l  young f o r  th e  s tu d y  a t  an  a v e ra g e  age o f  11 d a y s .
E ig h te e n  young o r  27% o f  th e  t o t a l  young m o n ito re d  w ere 
fo u n d  dead  in  th e  n e s t s .  T hese w ere  a lm o s t a lw ays th e  l a s t  
young to  h a tc h  and w ere to o  s m a ll t o  com pete ■■with t h e i r  n e s tm a te s  
who w ere two and t h r e e  days o l d e r .  T h e ir  a v e ra g e  age a t  d e a th  
was Ii.9 3  d a y s .
O nly 2 young w ere fo u n d  dead  w hich  w ere n o t  c a te g o r iz e d .
They r e p r e s e n te d  J% o f  t h e  t o t a l  and a v e ra g e d  11 days o f  age  a t  
t im e  o f  d e a th .
N e s t H e ig h t S e le c t io n
The r e s u l t s  f o r  n e s t  s i t e  s e l e c t i o n  a re  shown i n  T a b le  
6 . Between th e  t h r e e  h e r o n r ie s  w here n e s t  h e ig h ts  w ere m e asu re d , 
t h e r e  was no s i g n i f i c a n t  d i f f e r e n c e  i n  th e  h e ig h t  o f  t h e  n e s t s  
o f  th e  gp.ossy i b i s .  As f o r  t h e  h e ig h t s  o f  t h e  n e s t s  f o r  t h e  
h e ro n  s p e c ie s ,  Swash #2 and C lub P o in t  a re  n o t  s i g n i f i c a n t l y
hS
d i f f e r e n t , w h ereas  Swash #1 i s  s i g n i f i c a n t l y  lo w e r  (p < .0 0 1 ) 
th a n  e i t h e r  o f  t h e s e .  T h is  d is c r e p a n c y  i s  p ro b a b ly  due i n  p a r t  
t o  an e a r l i e r  s e r a i  s ta ,g e  o f  s u c c e s s io n  f o r  Swash #1 i n  t h a t  
t h e  m arsh  e ld e r  a p p e a re d  to  be  o n ly  r e c e n t l y  e s t a b l i s h e d  and  
s t i l l  s p a r s e ly  d i s t r i b u t e d  o v e r  much o f  t h e  n e s t i n g  a r e a  i n s t e a d  
o f  t h e  t h i c k  g row th  o f  t h e  sh ru b  fo u n d  i n  Swash #2 and  C lub P o in t .
T h is  i s  e v id e n c e d  by th e  f a c t  t h a t  th e  v e g e t a t i o n  h e ig h t  (2 6 .2 5  i n . )  
i n  t h e  Swash #1 h e ro n ry  was s i g n i f i c a n t l y  d i f f e r e n t  (p < .0 0 l)  from  
th e  a v e ra g e  v e g e ta t io n  h e ig h t s  o f  Swash #2 and  C lub P o in t .  T hese  
tw o h e r o n r ie s  h av e  v i r t u a l l y  t h e  same a v e ra g e  v e g e t a t i o n  h e ig h t  
(3 8 .8 5  i n .  and 3 9 .9 0  i n .  r e s p e c t i v e l y ) ,  .and show no s i g n i f i c a n t  
d i f f e r e n c e  from  th e  o v e r a l l  a v e ra g e  v e g e t a t i o n  h e ig h t  (3 8 .3 1  i n . ) .
F o r Swash y 2 , t h e  d i f f e r e n c e  b e tw een  th e  n e s t  h e ig h t s  f o r  
th e  g lo s s y  i b i s  and th e  h e ro n  s p e c ie s  i s  h ig h ly  s i g n i f i c a n t  
( p < .0 0 l ) .  L ik e w is e , t h e r e  i s  a  h ig h ly  s i g n i f i c a n t  d i f f e r e n c e  
(p < .0 0 l)  b e tw een  th e  i b i s  n e s t  h e ig h t s  and h e ro n  n e s t  h e ig h t s  
a t  C lub P o in t .  I n  each  c a s e  t h e  d i f f e r e n c e  i s  a p p ro x im a te ly  
t h r e e  in c h e s .  However, Swash #1 shows no s i g n i f i c a n t  d i f f e r e n c e  
i n  th e  h e ig h ts  o f  th e  i b i s  n e s t s  and h e ro n  s p e c ie s  n e s t s .  I  
b e l i e v e  t h a t  t h i s  may b e  o v e r lo o k e d  due t o  t h e  sam ple  s i z e  o f  
t h e  g lo s s y ,  i b i s  n e s t s  ( i) ; and  i n  f a c t  when th e  n e s t  h e i g h t  
d i f f e r e n c e s  a r e  com pared on an o v e r a l l  b a s i s  one f i n d s  a  h ig h ly  
s i g n i f i c a n t  d i f f e r e n c e  (p < .C 0 l)  b e tw een  th e  h e ig h t s  o f  n e s t s  
ch o sen  by  t h e  g lo s s y  i b i s  and th o s e  h e ig h ts  o f  n e s t s  s e l e c t e d  
b y  th e  h e ro n s  and e g r e t s  f o r  a l l  t h r e e  h e r o n r i e s .
I n  a d d i t io n  to  t h e i r  p r e f e r e n c e  f o r  h e i g h t ,  t h e  g lo s s y  
i b i s  p ic k  a  f a i r l y  open s i t e  on w hich  t o  n e s t .  The n e s t  i s
2*6
n e v e r  h id d e n  and i s  ex p o sed  on a l l  s i d e s  t o  t h e  e x t e n t  t h a t  t h e  
n e s t  i s  r e a d i l y  s e e n  from  a  few  f e e t  aw ay, u n l i k e  many o f  t h e  
h e ro n  n e s t s  t h a t  a r e  l o c a t e d  i n  a  m ass o f  m a rsh  e l d e r  f o l i a g e  
and n o t  v i s i b l e  u n le s s  t h e  v e g e t a t i o n  i s  moved a p a r t .  As s u s p e c te d  
from  th e  f a c t  t h a t  t h e  h e ro n s  and e g r e t s  ch o o se  s i g n i f i c a n t l y  
h ig h e r  s i t e s  t o  n e s t  th a n  th e  i b i s ,  one m i l  f i n d  th e  h e ro n  and 
e g r e t  n e s t s  p la c e d  m ore on t h e  l im b s  o f  t h e  m arsh  e l d e r  w here  
th e  i b i s  ch oose  t o  p la c e  t h e i r  n e s t s  i n  o r  on  th e  m ain  s tem  ( s )  
o f  t h e  s h ru b .
W orking i n  h e r o n r ie s  w here t h e r e  a r e  a  l a r g e  num ber o f  
g lo s s y  i b i s  n e s t i n g ,  i t  becom es i n c r e a s i n g l y  o b v io u s  t h a t  t h e  
i b i s  te n d  to  n e s t  q u i t e  c lo s e  t o g e t h e r  as a  g ro u p . I n  o r d e r  t o  
e x p lo re  t h i s  t o  some e x t e n t  and t o  s tu d y  th e  e f f e c t s  o f  g r e g a r ­
io u s n e s s  on n e s t i n g ,  a  map o f  Swash y2 h e ro n ry  was draw n and 
e v e ry  i b i s  n e s t  i n  t h e  h e ro n ry  was l o c a t e d  on i t  (N ig . 1 0 ) .
I t  i s  a p p a r e n t  t h a t  t h e  g lo s s y  i b i s  p r e f e r r e d  th e  
e a s t e r n  h a l f  o f  t h e  h e r o n r y ,  and i n  some i n s t a n c e s  th e y  n e s t e d  
a lm o s t w i th in  t h e  same s h ru b s  as  w i tn e s s e d  b y  n e s t s  1 1 , 1 3 ,  ll}. 
and  3 , h , The w e s te rn  h a l f  o f  t h e  h e ro n ry  h ad  a  g r a s s  a r e a
w here no n e s t i n g  o f  h e ro n s  o r  i b i s  to o k  p l a c e .  O nly t h e  n e s t  
o f  a  w i l l e t  p a i r  was fo u n d  t h e r e .  N e s ts  29 2n d  30 w ere  fo u n d  
on t h e  g round  on th e  edge o f  t h e  g r a s s  a r e a  w here  t h e  m arsh  
e l d e r  began  t o  grow  a g a in .  T h is  h a l f  o f  t h e  h e ro n ry  beyond  t h e  
g r a s s  a r e a  was d e n s e r  i n  sh ru b  g row th  and was o c c u p ie d  by  a  few  
h e ro n s  and e g r e t s .  The lo w  n e s t i n g  s i t e s  p r e f e r r e d  b y  th e  i b i s  
w ere  n o t  a v a i l a b l e  h e r e  n o r  d id  t h e  a r e a  a p p e a r  open  enough as 
m e n tio n e d  ab o v e . The e a s t e r n  h a l f  o f  t h e  h e ro n ry  p ro v id e d  n o t
o n ly  th e  n e c e s s a r y  s i t e  l o c a t i o n s  by  h e ig h t  b u t  a l s o  t h e  open­
n e s s  t h a t  th e  i b i s  seem t o  p r e f e r .
Knowing th e  a p p ro x im a te  age o f  th e  young i b i s  m akes 
p o s s ib l e  a  s tu d y  o f  th e  h a tc h in g  sy n ch ro n y  o f  eggs i n  n e s t s  
l o c a t e d  n e a r  each  o th e r .  W ith in  each  n e s t  i t  was fo u n d  t h a t  t h e  
eggs h a tc h e d  on c o n s e c u t iv e  d a y s . E x a m in a tio n  o f  F ig .10 shows 
t h a t  f o r  th o s e  n e s t s  t h a t  a r e  m o st c l o s e l y  l o c a t e d ,  t h e  young 
a l l  h a tc h e d  w i th in  th e  f i v e  day  p e r io d  o f  Ju n e  9 -1 3 . T h is
a c c o u n ts  f o r  29 o f  t h e  t o t a l  57 c h ic k s  h a tc h e d  i n  th e  h e r o n r y .
One w i l l  n o t i c e  t h a t  2 n e s t s  h ad  one young h a tc h  d u r in g  t h i s  5 
day  p e r io d  w ith  th e  r e s t  o f  t h e  c lu t c h  h a tc h in g  d u r in g  th e  
s u b se q u e n t f o u r  day 's.
I n  th e  re m a in in g  n e s t s  t h a t  p ro d u c e d  y o ung , h a tc h in g  
to o k  p la c e  p r im a r i l y  d u r in g  th e  p e r io d  o f  Ju n e  2 3 -2 7 . T h is  i s  
th e  p e r io d  im m e d ia te ly  f o l lo w in g  th e  p a s s a g e  o f  h u r r i c a n e  A gnes. 
N e s ts  27 and 28, f o r  i n s t a n c e ,  p ro d u c e d  h young d u r in g  t h a t  p e r io d
I t  sh o u ld  a l s o  be n o te d  t h a t  t h e r e  a r e  18 n e s t s  w h ich  
p ro d u ced  no young . The r e a s o n  f o r  w hich  t h e  eggs f a i l e d  t o  
h a tc h  i s  unknown. A d u lts  w ere  se e n  le a v in g  th e  v i c i n i t y  o f  
■ these  n e s t s ,  b u t  i t  was im p o s s ib le  t o  t e l l  w h e th e r  o r  n o t  
th e y  w ere  a c t u a l l y  te n d in g  to  th o s e  n e s t s  o r  w ere  from  a  n e a rb y  
l o c a t i o n .  I t  w ould  a p p e a r  t h a t  t h e  p re s e n c e  o f  t h e  o b s e r v e r  
c a u se d  some o f  t h e s e  w ary b i r d s  t o  abandon th e  n e s t s ,  and  i t  a l s o  
a p p e a re d  c e r t a i n  t h a t  th e  in c le m e n t  w e a th e r  t h a t  was e x p e r ie n c e d  
a l s o  h a d  a  g r e a t  d e a l  to  do w ith  th e  n o n -p ro d u c t io n  o f  t h e s e  n e s t s
R e g u r g i ta te d  fo o d  r e v e a le d  th e  d i e t  o f  th e  yound  i b i s  con­
s i s t e d  o f  i n s e c t  l a r v a e  and  c r u s ta c e a n s .  F is h  o r  minnows w ere  n o t  
p r e s e n t  i n  th e  sam p les  n o r  w ere th e y  o b se rv e d  i n  th e  f e c a l  sam p les  
from  th e  a d u l t s .

U8
F ig u re  1 0 . Map o f  Swash Bay #2 h e ro n ry  show ing
n e s t  s i t e s  and  p r im a ry  h a tc h in g  d a te s  
o f  young g lo s s y  i b i s .

DISCUSSION
Dae t o  th e  p rob lem  o f  e x a c t  ag in g  o f  th e  c h ic k s ,  t h e  
u s e  o f  g row th  d a ta  s h o u ld  b e  a p p ro a ch e d  w ith  c a u t i o n .  I t  s h o u ld  
b e  n o te d  t h a t  t h e  s ta n d a r d  d e v ia t io n s  e x p re s s e d  i n  T a b le  1 
a r e  l a r g e r  f o r  t h e  m ost p a r t  th a n  th o s e  fo u n d  i n  T a b le  2 th o u g h  
th e  means a r e  q u i t e  s i m i l a r .  S in c e  t h e  young o f  unknown age 
w ere  aged  b a s e d  on e v id e n c e  from  p r e v io u s ly  r e c o r d e d  d a ta  t h i s  
w ould te n d  to  i n j e c t  a  p e r s o n a l  b i a s  t h a t  w ould  be  r e f l e c t e d  i n  
lo w e r in g  th e  s ta n d a r d  d e v ia t io n s  f o r  t h e  g ro u p . Use o f  t h e  
f i r s t  s e t  o f  d a t a  ( F ig s .  2 -5  & T a b le  l ) ,  t h a t  o f  t h e  p r e c i s e l y  
known age c h ic k s ,  m ust b e  c o n s id e r e d  th e  m ost v a l i d .  The se c o n d  
s e t  o f  d a ta  may be  u s e d  as  s u p p le m e n ta l  in f o r m a t io n  to  s t r e n g th e n  
t h a t  o f  th e  f i r s t  s e t  due to  th e  l a r g e r  sam ple  s i z e s ,  and th e  
f a c t  t h a t  th e y  com pare v e r y  c l o s e l y .
Docum ented g row th  d a t a  f o r  g lo s s y  i b i s  a r e  v i r t u a l l y  
n o n e x i s t e n t .  G lo ssy  i b i s  i n  t h e  S o v ie t  U nion  h av e  b e en  s tu d ie d  
and  fo u n d  to  in c r e a s e  i n  w e ig h t f r o m -25-30 gram s a t  h a tc h in g  to  
a p p ro x im a te ly  500 gram s b y  30 days o f  a g e . By c o m p ariso n , t h e s e  
f in d in g s  a re  c o n s i s t e n t  w i th  th o s e  f o r  g lo s s y  i b i s  i n  V i r g in i a  
w hich  a v e ra g e  a b o u t 20-25  gram s a t  h a tc h in g  and w eigh  on th e  o r d e r  
o f  500 grams by  25 days o f  a g e , j u s t  t h r e e  days b e f o r e  f l e d g in g .  
D a ta  from  a d u l t  g lo s s y  i b i s  i n d i c a t e  t h a t  t h e  g row th  m easu rem en ts  
o f  b i l l  l e n g th  and t a r s u s  l e n g th  from  t h i s  s tu d y  a re  c o n s i s t e n t  
w ith  p re v io u s  r e p o r t s .  Rand and  G i l l i a r d  (1968) fo u n d  a d u l t
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m easu rem en ts  o f  t h e  culm en o f  t h e  g lo s s y  i b i s  from  Hew G u in ea  
t o  b e  II4O mm. and t a r s u s  l e n g t h  to  b e  97 mm. S im i la r  f i n d i n g s  
from  I n d i a  and P a k is ta n  ( A l i  and R ip le y ,  1968) and  t h e  U n ite d  
S t a t e s  (P a lm e r, 1962) show t h e  b i l l  l e n g t h  t o  b e  b e tw een  99 and 
■lliii mm. and t a r s u s  l e n g th  t o  b e  b e tw een  85 and 110 mm. T hese  
d a ta  i n d i c a t e  t h a t  th e  g row th  o f  t h e  b i l l  l e n g t h  o f  t h e  young 
i n  t h i s  s tu d y  was ab o u t 5o£ co m p le te  by  25 d ays o f  a g e . F u r th e r  
th e y  i n d i c a t e  t h a t  a t  t h a t  a g e , j u s t  b e f o r e  f l e d g in g ,  t h e  t a r s u s  
g row th  i s  a p p ro a c h in g  c o m p le t io n .
As em p h asised  i n  t h e  r e s u l t s ,  t h e  g row th  p a ra m e te r s  
d e m o n s tra te  m arked in d iv id u a l  v a r i a t i o n s  e s p e c i a l l y  w here  
w e ig h t i s  c o n c e rn e d . T h is  h a s  a l s o  b een  fo u n d  t r u e  i n  s t u d i e s  
o f  r o b in s  (Lack and S i l v a ,  1 9h9)9 crow s (P a rm a le e , 1952) and 
b o a t - b i l l e d  h e ro n s  ( J u a re z  and D ic k e m a n , 1972) i n  w hich  d a i l y  
m easu rem en ts  w ere  made on I n d i v i d u a l s .  R e f e r r in g  t o  d ays 15 
an d  16 i n  F ig s .  2 & 6 , one can  r e a d i l y  n o t i c e  t h e  l a r g e  s t a n d a r d  
d e v ia t i o n  ab o u t t h e  mean i n  t h e  w e ig h t d a t a .  A c c e p tin g  t h e  f a c t  
t h a t  I n d iv i d u a l s  a r e  i n h e r e n t l y  d i f f e r e n t ,  t h e r e  a r e  a  num ber 
o f  f a c t o r s  t h a t  a r e  r e s p o n s ib l e  f o r  v a r i a t i o n s .  C o m p e titio n  
b e tw een  young f o r  fo o d  I s  a  m a jo r  c a u se  o f  v a r ia n c e  (L ack , 195W  • 
The l a r g e r  young w i l l  demand m ore fo o d  and due t o  s i z e  w i l l  b e  
a b le  t o  g e t  i t  by s h e e r  d o m inance . F o r i n s t a n c e ,  on Ju n e  20 
when th e  young i n  n e s t  7#7 a t  Swash #2 w ere  m e a su re d , c h ic k  A 
w e ig h ed  3 5 ^ .7  g . a t  age 12 d a y s . C h ick  B a t  age 11 d ays w e ig h ed  
3 0 8 .7  g- and  c h ic k  C a t  age 9 d ays w e ig h ed  o n ly  187 g .
A n o th e r c a u se  o f  v a r i a t i o n  i s  tim e  o f  f e e d in g  i n  r e l a t i o n
t o  t im e  o f  m easu rem en ts . The h e r o n r ie s  w ere  w orked  a t  e s s e n ­
t i a l l y  th e  same tim e  e v e ry  d a y . N e v e r th e le s s ,  m easu rem en ts  
may h av e  b een  made a t  a  t im e  b e tw een  f e e d in g s  one day  and j u s t  
a f t e r  f e e d in g s  on a n o th e r  d a y . A ls o , t h e  f a c t  t h a t  t h e  p a r e n t s  
d id  n o t  a l l  a r r i v e  and d e p a r t  a t  t h e  same tim e  m akes even  g r e a t e r  
t h i s  t im in g  o f  f e e d in g  v a r i a b l e .
T h e re  may v e r y  w e l l  b e  d im orph ism  b e tw een  th e  s e x e s .
The f a c t  t h a t  t h e  a d u l t s  much l e s s  t h e  c h ic k s  c a n n o t b e  se x e d  
on s i g h t  makes t h i s  r a t h e r  d i f f i c u l t  t o  d e te rm in e .  J u a r e z  and  
D Ickerm an (1972) fo u n d  t h e r e  was- l i t t l e  i f  any  s e x u a l  d im orph ism  
i n  grow th  d a t a  f o r  t h e  b o a t - b i l l e d  h e ro n .
Though i n d i v id u a l  v a r i a t i o n s  do e x i s t ,  t h e  a v e ra g e  
g ro w th  r a t e  i s  u n ifo rm  f o r  t h e  g lo s s y  ib i s ,  c h ic k s .  J u a r e z  and  
L ic k e m a n  (1972) fo u n d  t h a t  t h e  g ro w th  r a t e  o f  th e  w id th  o f  th e  
b i l l ,  t h e  l e n g th  o f  t h e  b i l l ,  and th e  l e n g th  o f  th e  t a r s u s  f o r  
t h e  b o a t - b i l l e d  h e ro n s  was a l s o  u n ifo rm .
N o t o n ly  i s  t h e  g ro w th  r a t e  f o r  th e  g lo s s y  i b i s  u n ifo rm , 
b u t  i t  i s  a l s o  c o m p a ra t iv e ly  r a p i d .  R ic k le f s  (1968) s t a t e s  t h a t  
young o f  l a r g e  s p e c ie s  u s u a l l y  r e q u i r e  m ore tim e  to  a t t a i n  
a d u l t  s i z e  th a n  th o s e  o f  s m a ll  s p e c i e s .  I t  i s  t h e  a u th o r ’ s 
f e e l i n g  t h a t  t h e  p e r io d  o f  2 8 -30  days from  h a tc h in g  to  f l e d g in g  
i s  r e l a t i v e l y  r a p i d  f o r  t h i s  l a r g e  s p e c i e s .  F o r ex am p le , i n  
some p a s s e r in e s  a c c e l e r a t e d  g row th  i s  l i m i t e d  t o  th e  f i r s t  10 
days o f  g row th  (L e e s , 1.9h9) • S to n e r  (19U7) r e p o r t e d  t h a t  th e  
f i r s t  10 days o f  g row th  i n  t h e  n o r th e r n  c l i f f  sw a llo w  i s  th e  
p e r io d  o f  t h e  m ost r a p i d  d ev e lo p m en t o f  th e  bony g ro w th  o f  th e  
t a r s u s ,  u l n a  and h u m erus. F o r  l a r g e r  s p e c i e s ,  su ch  as g a l l i ­
n a ce o u s  b i r d s ,  t h e  g row th  r a t e  i n c r e a s e s  f o r  th e  f i r s t  30. d ays 
and  th e n  shows a  s l i g h t  d e c l i n e  (w in g , e t  a l ,  19UU) • P i l e a t e d  
w oodpeckers show a  r a p i d  w e ig h t g a in  d u r in g  t h e i r  f i r s t  15 d ay s  
o f  g row th  i n  p r e p a r a t io n  f o r  f l e d g in g  a t  26 days o f  age  (S o u th g a te  
and  H o y t, 19UU) c l o s e l y  p a r a l l e l i n g  t h e  g ro w th  r a t e  f o r  t h e  
c o m p a ra t iv e ly  l a r g e r  g lo s s y  i b i s .
I f  t h i s  g row th  I s  r a p i d ,  th e n  th e  fo o d  s o u rc e  m u st b e  
s u b s t a n t i a l .  C u rso ry  a n a ly s i s  o f  f e c a l  sam p les  o f  a d u l t s  and  
r e g u r g i t a t e d  fo o d  o f  th e  young  a r e  c o n s i s t e n t  w ith  p re v io u s  
f in d in g s  from  a l l  o v e r  -the  w o r ld  (P a lm e r , 1962 ; B e n t, 1926 ; 
K a ck w o rth -P ra e d  and G ra n t ,  1962 ; I  P S T, 1968 ; Coward and  
B a rn e s , 1 9 69 ; and A ll  and R ip le y ,  1968) . The a b sen ce  o f  minnows 
i n  t h e s e  sam ples i s  i n  c o n t r a c t  w i th  th e  l a r g e  minnow la d e n  
sam p les  o b ta in e d  from  th e  r e g u r g i t a t i o n s  o f  h e ro n  and  e g r e t  y o u n g . 
The im p l ic a t io n  o f  th e  e x p l o i t a t i o n  o f  a  f e e d in g  n ic h e  n o t  
o c c u p ie d  b y  t h e  s p e c ie s  w ith  w hich  th e  g lo s s y  i b i s  s h a r e s  t h e  
n e s t i n g  a r e a  i s  a p p a r e n t .  T h e r e f o r e ,  i t  seem s t h e  a v a i l a ­
b i l i t y  o f  fo o d  w ould  be  g r e a t  and w ould  a l lo w  f o r  maximum u s e  
o f  t h i s  r e q u ire m e n t  by  th e  y o u n g .
A c r i t i c a l  p e r io d  i n  th e  e a r l y  s t a g e s  o f  g ro w th  i n  
g lo s s y  i b i s da p p e a rs  t o  b e  t h e  f i r s t  f i v e  days o f  l i f e .  As, 
n o te d  i n  T a b le  tw e n ty -s e v e n  p e r c e n t  o f  t h e  c h ic k s  d ie d  i n  
t h e  n e s t  a t  an a v e ra g e  age  o f  a p p ro x im a te ly  5 d a y s . In  h e r r i n g  
g u l l  c h ic k s ,  m o r t a l i t y  h a s  b e en  fo u n d  to  be g r e a t e s t  d u r in g  th e  
f i r s t  week a f t e r  h a tc h in g  (K a d le c , e t  a l , 1969)*  The c a u s e s  
f o r  t h i s  i n  th e  i b i s ,  b a se d  on o b s e r v a t io n s  a t  th e  n e s t ,  seem
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t o  be  th e  g r e a t  age and  t h e r e f o r e  s i z e  d i f f e r e n c e s  b e tw een  th e  
n e s t  m a te s . B ecause  th e  eggs h a tc h  on c o n s e c u t iv e  d a y s , t h e  
l a r g e r  c h ic k s  i n  a  h egg c lu t c h  w i l l  b e  30-UO g . h e a v ie r  th a n  
th e  f i n a l  c h ic k  to  h a tc h .  I n  none o f  t h e  n e s t s  w here  t h e  f o u r t h  
egg h a tc h e d  d id  t h a t  young m anage t o  s u r v iv e .  Many l a s t e d  3 ,
U, o r  even  f i v e  d a y s , b u t  w ere  so  e m a c ia te d  i t  was o b v io u s  
th e y  w ould  n o t  s u r v iv e .  The o th e r  c h ic k s  a p p e a re d  h e a l t h y  
and a c t i v e .  T h is  s m a l le r  c h ic k  w ould  e v e n tu a l ly  be  fo u n d  
t ra m p le d  i n t o  th e  n e s t  m a t e r i a l ,  a  v ic t im  a p p a r e n t ly  o f  s t a r v a ­
t i o n  and w eak n ess . T e a l (1965) fo u n d  a  s i m i l a r  s i t u a t i o n  i n  
h i s  s tu d y  o f  w h ite  i b i s  and h e ro n s  i n  G e o rg ia  and P r a t t  (1970) 
c o n c lu d e d  t h a t  c o m p e t i t io n  f o r  fo o d  was a  m a jo r  f a c t o r  i n  t h e  
m o r t a l i t y  o f  n e s t l i n g  G re a t B lu e  h e ro n s  and Common E g r e ts  i n  
C a l i f o r n i a .
A p rim e  exam ple o f  t h i s  may be fo u n d  i n  t h e  d a t a  f o r  
n e s t  #7 a t  Swash # 2 . C hick  D h a tc h e d  on Ju n e  13 to  s h a r e  th e  
n e s t  w ith  3 o th e r  c h ic k s  w e ig h in g  100 g . ,  67 g .*  and 37 g* ® 
r e s p e c t i v e l y .  T hese  c h ic k s  p r o g r e s s e d  n o rm a lly  o v e r  th e  n e x t  
t h r e e  d a y s . H ow ever, c h ic k  D l o s t  3 g . o f  w e ig h t th o u g h  th e  
b i l l  l e n g th  and w id th , and th e  t a r s u s  l e n g th  c o n t in u e d  to  
i n c r e a s e .  On Ju n e  17* t h i s  c h ic k  was no m ore th a n  a f ra g m e n t 
o f  th e  n e s t i n g  s t r u c t u r e  h a v in g  b een  t r a m p le d  by  I t s  n e s t  m a te s  
w hich  now w e ig h ed  230 g . ,  180 g . ,  and 90 g . ,  r e s p e c t i v e l y .
C hick  D s im p ly  c o u ld  n o t  h o ld  i t s  own i n  a  c o n te s t  f o r  fo o d  
fi*om th e  p a r e n t s .
R ic k le f s  (1965) p o i n t s  o u t  t h a t  g row th  r a t e  can  a f f e c t  
b ro o d  s i z e .  T h is  i s  due e i t h e r  t o  t h e  f a c t  t h a t  r a p i d  g ro w th  i n
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o ld e r  c h ic k s  w ould  l e a d  to  t h e i r  o u t  co m p etin g  s m a l le r  c h ic k s  
f o r  fo o d  o r ,  on th e  o th e r  h a n d , a. s lo w  g row th  w ould  c r e a t e  a  
s i t u a t i o n  T iie re  th e  c h ic k s  c o u ld  n o t  m a in ta in  th e m s e lv e s  an d  
w ould  s t a r v e  t o  d e a th .  I n  a l l  l i k e l i h o o d  i t  i s  t h e  i n t e r p l a y  
o f  b o th  r a p i d  g row th  i n  some c h ic k s  and t h e i r  c o m p e t i t iv e  edge  
o v e r  s m a l le r  c h ic k s  o f  s lo w e r  g ro w th  r a t e s  w hich  l e a d s  t o  t h e  
b r o o d ! s r e d u c t io n .
/m o th e r  c r i t i c a l  f a c t o r  i n  th e  s u r v i v a l  o f  g lo s s y  i b i s  
c h ic k s  i s  th e  w e a th e r ,  e s p e c i al l y  d u r in g  th e  f i r s t  two w eeks o f  
g ro w th . By th e  age o f  8 d ays t h e  g lo s s y  i b i s  young w i l l  l e a v e  
th e  n e s t  r e a d i l y .  By two w eeks o f  age  t h e  young a r e  t o  b e  fo u n d  
n e a r  t h e  n e s t  s i t e  o f te n  w a n d erin g  c lo s e  b y . I t  i s  b e l i e v e d  
t h i s  i s  w hat l e a d  to  th e  dem ise  o f  many o f  th e  c h ic k s  when 
h u r r i c a n e  Agnes and- th e  in c le m e n t  w e a th e r  o f  e a r l y  J u l y ,  1972 
s t r u c k .  Those 2b young (36^  o f  t h e  to t a l . )  t h a t  d ie d  a v e ra g e d  
a p p ro x im a te ly  10 days o f  age  and  w ere  fo u n d  a t  th e  n e s t  th o u g h  
n o t  a lw ays i n  i t .  T hese young  h a d  s u r v iv e d  t h e  c r i t i c a l  e a r l y  
s t a g e s  o f  g row th  and w ere w i th in  e ig h te e n  days o f  f l e d g i n g .  
D u rin g  a  l u l l  i n  th e  s to rm , th e y  a p p a r e n t ly  l e f t  t h e  n e s t  "and 
w ere  u n a b le  to  r e t u r n  i n  t im e  to  s e e k  p r o t e c t i o n  from  th e  n e x t  
dow npour. Ah e t h e r  o r  n o t  th e y  can  th e rm o re g u la te  by  t h i s  ag e  i s  
unknown th o u g h  o b s e r v a t io n s  o f  t h e i r  p a n t in g  b e h a v io r  when h o t  
and t h e i r  s h iv e r in g  and h u d d lin g  b eh av io r , when th e  a i r  was c o o l 
w ould  seem to  i n d i c a t e  th e y  c a n n o t .  T h e ir  downy f e a t h e r s  a r e  
n o t  im p e rv io u s  t o  w a te r  w h ich  w ould  e a s i l y  l e a d  t o  c h i l l i n g .  
Added t o  t h e s e  f a c t o r s  i s ,  m o st im p o r ta n t ly ,  t h e  s i s e  o f  t h e s e  
c h ic k s  w hich a lm o s t e l im in a te s  t h e  p o s s i b i l i t y  o f  t h e  p a r e n t
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b ro o d in g  i n  one r e l a t i v e l y  s m a ll  n e s t  two o r  t h r e e  o f  them  
w hich  may b e  a  t h i r d  to  a  h a l f  th e  s i z e  o f  t h e  a d u l t .
Had th e  h u r r ic a n e  o r  t h e  in c le m e n t  s p e l l  n o t  b e en  
e x p e r ie n c e d  i t  i s  s t r o n g ly  b e l i e v e d  t h e s e  young w ould  h av e  
s u r v iv e d ,  p o s s ib ly  i n c r e a s in g  th e  f l e d g in g  s u c c e s s  o f  t h e  young 
i n  th e  two h e r o n r ie s  up  to  10%, N e s t in g  d a ta  f o r  some h e ro n s  
show a  b$% m o r t a l i t y  f o r  n e s t l i n g  g r e a t  b lu e  h e ro n s  ( A rdea  h e r o d ia s ) 
and a  l±3% m o r t a l i t y  f o r  n e s t l i n g  common e g r e t s  ( C asm erod ius s i  b u s ) 
( P r a t t ,  1 9 7 0 ) . I n  U tah  th e . s u b s p e c ie s  o f  th e  g lo s s y  i b i s ,  t h e  
w h i te - f a c e d  g lo s s y  i b i s  (P . f a l c i n e l l u s  c h i c h i ) h a s  b e e n  sh o rn  
to  f l e d g e  2 o r  m ore young p e r  n e s t  (R y d e r, 1 9 6 7 ) .
I t  seems a p p a r e n t  th e n  t h a t  n e s t i n g  s u c c e s s  i t s e l f  may 
b e  a  m a jo r f a c t o r  i n f l u e n c in g  th e  g lo s s y  i b i s  i n c r e a s e  i n  r e c e n t  
y e a r s .  B a r r in g  su ch  -cat.as t r o p h i e s  a s  e a r l y  s e a s o n  h u r r i c a n e s  
and e x c e p t io n a l  p e r io d s  o f  r a i n f a l l  t h e  g lo s s y  i b i s  a r e  a b le  
t o  s u b s t a n t i a l l y  c o n t r i b u t e  to  a  p o p u la t io n  i n c r e a s e .  A 
s i.m il a r  f in d in g  was n o te d  from  a  T exas s tu d y  (G o e rin g  and 
C h e rry , 1971) t h a t  was i n f l u e n c e d  by  h u r r i c a n e  C e l ia  i n  1 9 7 0 .
The a u th o rs  s t a t e  ,!i t  a p p e a rs  t h a t ,  i n  th e  a b se n c e  o f  su ch  a 
c a t a s t r o p h ic  e v e n t ,  r e p r o d u c t iv e  s u c c e s s  i n  C a t t l e  E g r e ts  can  
b e  very  h ig h " .  I n  c o n t r a s t  b u s i  and D usi (1968) r e p o r t e d  t h a t  
d ro u g h t plc?yed a s i g n i f i c a n t  r o l e  i n  l i m i t i n g  th e  r e p r o d u c t iv e  
e f f o r t s  o f  th e  c a t t l e  e g r e t  and w h ite  i b i s e s  i n  A labam a.
I f ,  i n  f a c t ,  n e s t i n g  s u c c e s s  i n  the . g lo s s y  i b i s  i s  
r e l a t i v e l y  h ig h ,  a  d i r e c t  r e l a t i o n s h i p  i s  b o rn e  to  t h e  a v a i l a ­
b i l i t y  o f  n e s t  l o c a t i o n s .  I t  i s  f e l t  t h a t  n e s t  s i t e  s e l e c t i o n
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may b e  a  f a c t o r  i n  i t s  i n c r e a s e  i n  New York f o r  i n s t a n c e  ( P o s t ,  
e t  a l , 1 9 7 0 ) . C le a r ly  ( s e e  T a b le  6 ) t h e  g lo s s y  i b i s  i s  e x p l o i t ­
in g  a  n e s t i n g  n ic h e  n o t  o c c u p ie d  by  any s p e c ie s  w i th  w hich  i t  
s h a re s ,  a  h e ro n ry  i n  V i r g in i a .  I t s  h e ig h t  s e l e c t i o n  i s  s ig n i-*  
f i c s n t l y  d i f f e r e n t  from  t h e  h e ro n s  and e g r e t s  w hich  e l im in a te s  
any c o m p e t i t io n  f o r  n e s t i n g  p r iv i l e g e s *  D u sl and D u si (1 9 7 0 ) 
h av e  c i t e d  t h a t  p o o r n e s t  s i t e  s e l e c t i o n  and n e s t  c o n s t r u c t i o n  
i s  a  m a jo r c a u se  o f  n e s t  f a i l u r e  i n  c a t t l e  e g r e t s  ( B ubu lcus 
i b i s ) •
A f a c t o r  i n f l u e n c in g  th e  s i t e  s e l e c t i o n  o th e r  th a n  
h e ig h t  seems to  be  t h e  r e q u ir e m e n t  f o r  some s o r t  o f  "open­
n e s s M a ro u n d  th e  n e s t  t h a t  w ou ld  be  v e r y  d i f f i c u l t  t o  q u a n t i f y  
and a n a ly s e .  I t  lias  b een  shown t h a t  F r a n k l in s  g u l l  (L a rsu s  
p ip lx c a n  T iag le r) shows a  p r e f e r e n c e  f o r  v e g e t a t i v e  s i t e s  f o r  
n e s t i n g  "w here n e ig h b o r in g  g u l l s  a r e  l e a s t  v i s i b l e "  (B u rg e r , 1 9 7 2 ) .
R e la te d  t o  n e s t i n g  s u c c e s s ,  th o u g h  p ro b a b ly  b e c a u se  o f  
s o c i a l  s t i m u l a t i o n ,  i s  t h e  l o c a t i o n  o f  n e s t i n g  s i t e s  i n  th e  
p ro x im ity  o f  th e  n e s t  s i t e s  o f  o th e r  g lo s s y  i b i s .  T h is  b r in g s  
a b o u t sy n ch ro n y  n o t  o n ly  i n  egg l a y i n g  b u t  a l s o  I n  egg h a tc h in g  
and s u b se q u e n t d e p a r tu r e  o f  t h e  young w h ich  a r e  s e e n  to  g a th e r  
i n  l a r g e  f lo c k s  beyond  th e  h e r o n r i e s  p r i o r  t o  t h e i r  d i s p e r s a l .
The r a p i d i t y  o f  g row th  th e  g lo s s y  i b i s  e x p e r ie n c e s  
e n a b le s  t h e  young to  l e a v e  t h e  h e ro n ry  a r e a  by  m id - J u ly  a t  th e  
l a t e s t  p ro v id in g  them  w ith  t h e  l a t t e r  h a l f  o f  t h e  summer to  
w an d er. T h is  w an d erin g  i s  n o t a b ly  n o r th w a rd  (B e rg e r ,  1961) a s  
a  r e v ie w  o f  r e g io n a l  f a l l  m ig r a to r y  m ovem ents w i l l  show . I t  
h a s  b een  p o s t u l a t e d  t h a t  t h i s  w a n d e rin g  o f  im m atu res  h a s
c o n t r ib u te d  to  t h e  r a n g e  e x p a n s io n  o f  th e  c a t t l e  b g r e t  (R ic e , 
1 9 5 6 ) • I t  i s  n o t  h a r d  t o  im a g in e , th a n ,  t h a t  i n  s u b s e q u e n t 
y e a r s  a s  t h e s e  b i r d s  m a tu re  th e y  w i l l  r e t u r n  t o  th o s e  a r e a s  
e n c o u n te re d  as im m atu res t h a t  w ere  f a v o r a b le  and  e s t a b l i s h  
n e s t i n g  s i t e s ,  e s p e c i a l l y  w here  h e ro n s  and e g r e t s  h av e  c o lo n iz e d  
i n  p re v io u s  - s e a s o n s .
I n  t h e  e x p a n s io n  o f  i t s  e c o lo g ic a l  r a n g e  t h e  g lo s s y  i b i s  
h a s  e n c o u n te re d  a  f a v o r a b le  e n v iro n m e n t on th e  e a s t e r n  s h o re  
o f  V i r g in i a .  I t  h a s  b e en  a b le  t o  e x p l o i t  a  n e s t i n g  n ic h e  
n o t  u t i l i s e d  by  s p e c ie s  w i th  w h ich  I t  s h a r e s  th e  h e r o n r y .  The 
young  d e v e lo p  r a p i d l y  and b a r r i n g  in c le m e n t  w e a th e r  p e r io d s  
i n d i c a t i o n s  a re  t h a t  th e y  a r e  p ro d u c e d  i n  l a r g e  n u m b ers , 
t h e r e f o r e  p ro v id in g  th e  n e c e s s a r y  r e c r u i tm e n t  to  s u s t a i n  a  
p o p u la t io n  e x p a n s io n . F u r t h e r ,  e v id e n c e  s t r o n g l y  s u g g e s ts  t h e  
e x p l o i t a t i o n  o f  a  fo o d  n ic h e  by  th e  g lo s s y  I b i s  t h a t  p ro m o tes  
t h e  r a p i d  g row th  o f  t h e  young and a v o id s  c o m p e t i t io n  t h a t  w ould  
im pede i t s  e c o lo g ic a l  r a n g e  e x te n s io n .  The r e p r o d u c t iv e  
e f f o r t  a p p e a rs  t o  b e  sy n ch ro n o u s  and r a p i d  w i th in  a  s i n g l e  
h e ro n ry  p ro v id in g  f o r  a  maximum, u s e  o f  t h e  h a b i t a t  o v e r  a  s h o r t  
p e r io d ,  and a  c o n s o l i d a t io n  o f  th e  p o s t - n e s t i n g  d i s p e r s a l  t h a t  
may c o n t r ib u t e  t o  t h e  l o c a t i o n  o f  n e s t i n g  a re a s  f o r  s u b se q u e n t 
b re e d in g  s e a s o n s .
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